Protection of human plasma kallikrein from inactivation by C1 inhibitor and other protease inhibitors. The role of high molecular weight kininogen.
High Mr kininogen increases the activation rate of prekallikrein by activated factor XII on a surface. The resulting serine protease, plasma kallikrein, Mr 88 000, is inhibited in plasma by C1 inhibitor, Mr 105 000. Since prekallikrein circulates in plasma with high Mr kininogen as a complex and a kallikrein-high Mr kininogen complex can be formed in purified systems, we studied whether the inhibition of kallikrein by C1 inhibitor was influenced by high Mr kininogen. With C1 inhibitor in excess, the inactivation of kallikrein followed pseudo-first-order kinetics. The second-order rate constant for the reaction was 1.7 X 10(4) M-1 s-1, and a kallikrein-C1 inhibitor complex, Mr 190 000 was identified on polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate. Kallikrein and C1 inhibitor formed an irreversible complex without measurable prior equilibrium. The rate of this reaction was decreased by 50% in the presence of high Mr kininogen (1 unit/mL or 0.73 muM). Kinetic analysis indicated that this protection was the result of the formation of a reversible complex between kallikrein and high Mr kininogen, which had a dissociation constant of 0.75 muM. However, low Mr kininogen did not protect kallikrein from inactivation by C1 inhibitor. High Mr kininogen also protected kallikrein from inactivation by diisopropyl fluorophosphate. These findings suggest that the kallikrein-high Mr kininogen complex was formed by noncovalent interactions between the light chains of both kallikrein and high Mr kininogen.